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Introduction

This Plan defines the major aspects of the support to be provided by the Flight Software Branch
(FSB) to the Earth Observing System - Aura (EOS Aura) Project and outlines the tasks to be
performed by the FSB to provide Project-Level Verification and Validation (PVV). This Plan
also defines the support and resources to be provided by the EOS Aura Project to the FSB to
meet these objectives.

The FSB shall provide PVV of the EOS Aura flight software prior to launch. To accomplish this
the FSB shall utilize one of three software development and validation facilities developed by
the EOS Aura spacecraft contractor. The facility delivered to GSFC for the purpose of PVV
(called the Independent Verification and Validation Facility — IVVF) shall be functionally
equivalent to the contractor's facility (called the Software Development And Validation Facility
— SDVF) that will be used for original flight software development, Verification and Validation,
and post launch sustaining engineering!. Like the contractor's SDVF, the EOS Aura IVVF shall
include software simulation capabilities for high fidelity, real time, closed loop flight software
validation. It shall also include software development tools.

This plan will become effective upon approval by the EOS Aura Project and the Information
Systems Center (ISC), and shall remain effective until the end of orbital verification. Once
approved, any changes to this plan, including termination, will follow the normal EOS Aura and
ISC control procedures. The FSB and the EOS Aura Project shall review and appropriately
update this MOU on an annual basis.

Code 582 Responsibilities

The FSB shall provide the following:

1. PVV of the flight software that resides on the four EOS Aura 1750A controllers: the
Command & Telemetry Controller (CTC), the Power Controller (PC), the Guidance,
Navigation, and Control (GN&C) Controller (GNCC), and the Instrument Support
Controller (ISC). This PVV includes simulation of the flight/ground system for the
purposes of operations scenario checkout.

2. Development and maintenance of a PVV test plan for the EOS Aura flight software. This
document will be used as the basis for flight software PVV testing.

3. Development and maintenance of PVV simulation scenarios for the purpose of flight
software checkout.

4. Civil service staff to lead the PVV activities.

1 After orbital verification (launch plus ninety days), the FSB shall assume responsibility for the
post launch maintenance of the EOS Aura flight software. Management direction and funding
for this effort shall be provided by Code 428, the Earth Sciences Operations Project Office.
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10.

11.

12.

13.

14.

Management and technical direction of support contractors.

Support of development and test activities, in collaboration with the EOS Aura flight
software development team. This support may include documentation and code reviews,
major project reviews, flight software acceptance test planning, test procedure review, test

results analysis, integration and test support and actual flight software implementation.

Management, development, and maintenance of an operations support onboard computer
tool set.

Support of end to end system testing and flight/ground system interface checkout.

Software and hardware configuration management and operation of the EOS Aura IVVF.
Maintenance of commercial hardware and software elements of the IVVF.

Facilities (space, power, air conditioning) for accommodating the EOS Aura IVVE.

Configuration of the EOS Aura IVVF in FSB facility space, with facility recertification as a
collaborative effort between the EOS Aura Project and FSB.

Launch support during orbital verification.
Technical and management consultation support to the EOS Aura Project as needed.

Periodic FSB status review presentations to the EOS Aura Project.

Code 424 Responsibilities

The EOS Aura Project shall provide the following:

1.

Overall management direction of and funding for the FSB PVV efforts for the EOS Aura
flight software. The EOS Aura Project shall provide management direction and funding up
until launch plus three months.

Flight software, related development support software, simulation software, EOS Aura
TVVF software, and other program and data products as agreed upon.

Flight software related deliverable documentation including, but not limited to:

a) Flight Software Requirements Specification;

b) Flight Software Design documentation including design notes;

¢) Interface Control Documents;

d) Flight Software Operations Document;

e) Flight Software Build and Acceptance Test plans, procedures, test data, and test results;
and
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f)  Flight Software User’s Guide.

All documentation associated with the development support and simulation tools including,
but not limited to:

a) IVVF Requirements Specification;

b) IVVF design documentation — including design notes and unit development folders;

¢) 1VVF Build and Acceptance Test plans;

d) Test procedures, test data, test results; and

e) IVVF User’s Manual.

The documentation should be provided as it is developed throughout the development life
cycle so as to allow FSB engineers insight into the evolving system.

Funding for EOS Aura IVVF commercial product incidental items (PCs, racks, etc.)
necessary for establishing the EOS Aura IVVF in FSB facility space.

Informal training, consultation, and technical support to the FSB from the development
organization, on an as needed basis, for the EOS Aura flight software and the EOS Aura

IVVF environments.

Maintenance of all EOS Aura unique hardware components until launch plus three months,
possibly arranged via contractor funding through the FSB.

Funding for FSB support contractors as specified in the Funding section of this MOU.
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Fundin

The following is the projected Project funding (in thousands of dollars) for the activities
described in this MOU up through orbital verification. These figures assume a launch date of
June, 2003 and will be reviewed annually through the center workforce planning process.

FY 2000 FY 2001 FY 2002 FY 2003
$75 $180 $660 $605

The FSB will provide the following civil service and contractor staffing (in man years) in

support of the EOS Aura FSW PVV. The current funding levels support the total number of staff
personnel. Some reassignments and changes based on mission needs and individual skills may
occur. These figures assume a launch date of June, 2003.

Civil Servant Staffing Profile

FY 2000 FY 2001 FY 2002 FY 2003
0.1 0.2 0.5 0.8

Contractor Staffing Profile

FY 2000 FY 2001 FY 2002 FY 2003
5 1 4 3.5
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Schedule

The schedule shows the basic mission events as well as details on specific time frames for test
activity commencement, test activity product development and delivery, EOS Aura IVVF
hardware component procurements and delivery requirements for the unique IVVF elements.

2002 2003
ID_ | Task Name Start Finish Duration [ Q2 ] Q3 | o4 |otJe2]e3fodaa1[e2[ 03] 04
1 |EOS Aqua Launch 7M1 OTH2I01  1day| ejeme |
2 |PVV Activities: o 071201 04128003 469 days v
3 |  PVV Preparation o “oTnzion . 032 182 days
4 | PVVTestPlan T 0IN201 100401 12 ewks
5 CM Plan L0721 10/04101 12 ewks
6 PVV Methodology Review " om0 101801 1 day
7 Test Scenaric Dvlpmt " 1000501 022102 20 wks
8 Scenario Document 121801 032102 136 wks
s | Traceability Matrix TUOINA2 032102 Gwks
10 | Validation Preparation ~ 11730/01. 020702 50 days
M Convert Aqua IVVF to Aura IVWE 118001 1202701 dwks.
12 Aura IVVF Recertficaion  12/27/01° 011002 2ewks
13 Prep IVVF for Validaton Testing 011002 020702 4 ewks
14 Validation Activities 10/05/01 | 04i28/03 407 days -
15 Preliminary Vahdahon Testing 10/05/01  11/3001 8 wks
16 Validation Testing 0214102 02113003  §2.2 wks
17 PWV AT Readiness Rvw 0214/03 . 0214003 1day 0214
18 PVV Acceptance Test 0217/03 0373103  Bewks
19 PVV Test Report 033103 04728103  4ewks
20 |  PVVATResultsRvw 042803 0472803  1day Souie
2 |EOS AuraLaunch ~ 06i4N03 06R4N3 1day L0624
2 |FSW Maintenance Activities: | 06124103 1 09723103 65 days
23 Launch Support " DB/24/03° 07/04/03 10 edays
24 10C Support " D7/04/D3° 0872203 80 edays
» Start ON-Orbit FSW Maint ' 090203 092303 1 eday 09722 &
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